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Fundamental change in burning properties

H2Conventional

NatGas, HCs

H2

90% H2/10% NG

H2 Combustion
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Flame speed is 10x Natural gas

Flashback / Durability

Operability / LBO

Compact flame structure
Ignition delay time is 10x lower

Auto-ignition

(Normalized fuel/air ratio)

Flow



H2 Combustor Design

4

Combustor Requirements

Aerothermal design considerations

Combustor Requirements

Fuel delivery
• Assumed gaseous at fuel nozzle

• Injection plane, orifice qty

Fuel-Air Mixing
• Rich Burn:

 Primary/Secondary Swirl number

 Pressure Drop

 Flowsplits

 Mixing length

• Lean Burn →Micro mixer

Flashback/Auto-ignition risk

Emissions → NOx production

Operability
• Blowout (LBO)

• Ignition system architecture (type & location)

P4 Dynamics (Combustion acoustics)

Combustor durability

HPT → combustor exit profile/pattern

Need new Rules and Tools for Robust Combustor Design




